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be underestimated because of the relative insensitivity of the
MTP view to JSN [4]. The SF-AP view, in which knee ﬂexion and
rotation are the means to achieve optimal visualization of the
joint space under ﬂuoroscopy, yielded AAA measurements that
were more subject to change over time than those in the MTP
view. However, while change in AAA ≥2° valgus in the SF-AP
view was associated with widening of the medial joint space,
varus change of the same magnitude was not accompanied by
more rapid loss of medial JSW.
Supported by NIH/NIAMS AR052740.
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Purpose: Change in minimum tibiofemoral joint space width
(mJSW) on serial knee radiographs is widely used as a mea-
sure of progression of osteoarthritis (OA) in clinical trials and
epidemiological studies. However, the location of mJSW may not
be the same at baseline and follow-up. Accordingly, the practice
of subtracting mJSW on follow-up radiographs from mJSW on
baseline radiographs may miss some change. In this study, we
investigate whether measuring change in JSW at a ﬁxed loca-
tion (fJSW), deﬁned by the location of mJSW on the follow-up
radiograph, shows greater sensitivity to change in OA.
Methods: The study population consisted of 36 OA patients
with baseline and 12-month radiographs from the Osteoarthri-
tis Initiative (OAI). Participants had longstanding knee pain and
exhibited radiographic tibiofemoral OA (Kellgren and Lawrence
grade ≥2 on ﬁxed-ﬂexion radiographs). Subjects with inﬂam-
matory arthritis, bilateral total knee joint replacements, or the
inability to undergo imaging and clinical tests were excluded. A
complete description of participant recruitment criteria can be
found in the OAI protocol. Twelve subjects were randomly se-
lected from each of the three groups designated by OAI: JSN=0,
JSN=1, and JSN=2. Serial radiographs were acquired using
the PA ﬁxed-ﬂexion technique and the SynaFlexer™ positioning
frame to ensure reproducible knee positioning and joint space
projection. Images were digitized at 100-micron resolution, and
cortical articular surfaces of the tibial plateau and femur were
delineated using a computer software package. To deﬁne refer-
ence coordinates for both baseline and follow-up radiographs,
a line tangent to the femoral articular surfaces served as the
horizontal axis from a reference point at the intersection of this
line with a vertical axis perpendicular to it and tangent to the
medial margin of the medial femoral condyle. One reader mea-
sured JSW in the medial tibiofemoral compartments of the right
knees. mJSW was calculated by subtracting mJSW at follow-up
from mJSW measured independently at baseline. fJSW was
calculated by subtracting mJSW at follow-up from JSW mea-
sured at this same location on the baseline radiograph using the
vertical line described above as a reference (Figure 1). Paired
t-test was used to compare JSW at baseline and 12-months in
order to determine whether statistically signiﬁcant change had
occurred between time points. Unpaired t-test was used to de-
termine whether fJSW showed greater change than mJSW
did.
Figure 1. Example of baseline and follow-up of one subject. Solid cyan arrows in
both images correspond to the fJSW measurement. The white dashed arrow
in the baseline image corresponds to the baseline mJSW, which is at a slightly
different location than mJSW in the 12-month image.
Results: Six knees were excluded due to positioning discrepan-
cies between baseline and follow-up radiographs (4 showed knee
rotation and 2 showed beam-angle differences). Based on the
remaining 30 knees, fJSW demonstrated a signiﬁcant change
in JSW from baseline to follow-up (mean = -0.26mm; p = 0.001).
mJSW detected a smaller and non-signiﬁcant change (mean =
-0.04; p = 0.219). The average amount of narrowing obtained by
fJSW was greater than mJSW by 0.223mm (p = 0.01).
Conclusions: The results of this preliminary investigation sug-
gest that fJSW provides greater sensitivity to change in OA
than conventional mJSW does. If conﬁrmed with larger num-
bers of patients, this may allow longitudinal clinical trials and
epidemiological studies to be conducted with fewer subjects,
shorter duration and potentially lower cost.
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Purpose: Although Osteoarthritis (OA) has traditionally been
thought of as a cartilage disease, we have proposed that OA
may be a systemic disorder including an altered lipid metabolism
and changes in the regulation of cells that form the skeletal
tissues. Previous studies have recorded an increased fat content
in cancellous bone marrow. In this study we measured the
fractional amount of lipid in the proximal femur and the adjacent
muscles of a group of OA patients and a cohort of non-OA
volunteers using MRI.
Methods: Fifteen OA patients (10F, 5M), admitted for a total hip
replacement and recruited prior to surgery, were age matched
to 15 healthy volunteers (12F, 3M) (mean ages 71.0 ± 7.1 and
71.3 ± 5.6 respectively). Using a Siemens Magnetom 0.95 T
scanner, multi-slice coronal images of the pelvis were acquired
using the Dixon 2-point technique, which calculates an image
showing the percentage of the MRI signal that comes from fat.
On images selected to contain the femur, the proximal femur
was split into 8 different regions of interest (ROI) with the aid of
an active shape model and the average lipid fraction calculated,
assuming that lipid signal is greater than or equal to water signal.
ROIs were also selected in the gemelli and adductor magnus
muscles, as these were identiﬁable in both groups. Comparisons
were made between the OA and control groups and, in the bone
in the OA group, between the side scheduled for surgery and
the contralateral side. Groups were compared using T-tests, or
Mann-Whitney Rank Sum tests, as appropriate.
Results: Qualitatively, the images from OA patients appeared
very different from the control group with muscle delineation
being obscured and a different distribution of marrow fat in the
